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SUMMARY 

The ob jec t ive  of t h i s  program is  t o  eva lua te  t h e  use of t h i n  e l e c t r o -  
deposi ted f i lms  of calcium and magnesium hydroxides as s e p a r a t o r s  i n  s i l v e r -  
cadmium c e l l s .  P o t e n t i a l  ga ins  t o  be made wi th  t h e  s u c c e s s f u l  development 
of t hese  sepa ra to r s  a r e  increased  thermal s t a b i l i t y  a t  e l eva ted  temperature 
and a reduct ion  i n  s i l v e r  migra t ion ,  

During t h e  t h i r d  qua r t e r ,  work was cont inued on determining the  e f f e c t  
of depos i t i on  process  parameters on t h e  r a t e  of  f i l m  depos i t i on  and on the  
uni formi ty  and adherence of  t h e  r e s u l t i n g  f i lms .  
f i lms  were assembled i n t o  t e s t  c e l l s  t o  determine charge-discharge c h a r a c t e r i s -  
t i c s  and a prel iminary e s t ima te  of  s i l v e r  migra t ion  dur ing  cyc l ing .  A l l  of  t he  
work was done wi th  calcium hydroxide f i lms ,  s i n c e  previous work showed these  
f i lms  t o  be more adherent  than t h e  magnesium hydroxide f i lms .  

E lec t rodes  showing the  bes t  

The v a r i a b l e s  i n v e s t i g a t e d  were t h e  s t a t e  of charge of e l e c t r o d e  p r i o r  
t o  depos i t i on  of t he  f i lms  and the  e f f e c t  of t h e  presence o r  absence of  
e l e c t r o l y t e s  i n  the  e l e c t r o d e  pores p r i o r  t o  s t a r t i n g  t h e  coa t ing  process .  
The e l e c t r o d e  s t a t e s  of charge inves t iga t ed  were: (1) Uncharged i n  the  a s -  
rece ived  cond i t ions ;  (2 )  Cycled-Discharged, charged a t  200 m a  f o r  6 hours,  
discharged a t  250 ma f o r  4 hours and then  shor ted  overn ight  t o  the  counter  
cadmium e lec t rode ;  ( 3 )  Cycled-Charged, cycled as i n  (2 )  and then charged 
aga in  a t  200 m a  f o r  6 hours ,  ( 4 )  - Reverse Coated, e l e c t r o d e s  of types (1) o r  
( 2 )  above were charged i n  the  coa t ing  e l e c t r o l y t e  (calcium a c e t a t e )  a t  a 
c u r r e n t  dens i ty  of 9 3  ma/cm2 fo r  10 t o  20 minutes p r i o r  t o  r eve r s ing  p o l a r i t y  
f o r  depos i t i ng  the  calcium hydroxide. The o the r  parameter i n v e s t i g a t e d  was 
t h e  e f f e c t  of t he  presence of 31% by weight potassium hydroxide i n  t h e  e l e c -  
t rode  pores p r i o r  t o  coa t ing  versus  t h e  presence of d i s t i l l e d  water o r  dry ing  
t h e  e l ec t rode ,  conta in ing  d i s t i l l e d  water,  i n  a i r  f o r  s e v e r a l  hours a t  1 4 5 O C .  
These coa t ings  were appl ied  a t  a cu r ren t  d e n s i t y  of 9 3  ma/cm2 using an e l e c -  
t r o l y t e  conta in ing  70 g / 1  of ca l c ium a c e t a t e .  
a depos i t i on  time of  20 minutes w i t h  a few runs l a s t i n g  15 and 30 minutes. 

Most of coa t ings  were made with 
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were Cycled-Discharged, Cycle-Charged, o r  Reverse Coated-Charged as  descr ibed  
above. Elec t rodes  i n  the  Cycle-Charged s t a t e  y i e lded  the  most uniform c o a t -  
ings  th i cknesses ;  t he  e l ec t rodes  i n  t h e  Uncharged s t a t e  y i e lded  the  poores t  
coa t ings .  
form coa t ings  and the  e l ec t rodes  with potassium hydroxide i n  the  pores y ie lded  
poor o r  no coa t ings  a t  a l l .  E lec t rodes  having t h e  b e s t  f i lms  were assembled 
inco  cesr: c e i i s  a t  t h e  end o f  the  quarcer.  Charge and d ischarge  cha racLer i sc i c s  
of t h e s e  e l ec t rodes  w i l l  be reported i n  the  next  q u a r t e r l y  r e p o r t .  

The e l ec t rodes  which weze a i r  d r i e d  a t  145OC y ie lded  the  most un i -  

The e f f e c t  of t he  s t e r i l i z a t i o n  procedure on two uncoated s i l v e r  e l e c -  
t r o d e s  was a l s o  i n v e s t i g a t e d .  The e l ec t rodes  were s t e r i l i z e d  i n  31% by 
weight  potassium hydroxide a t  145OC f o r  40 hours.  These e l ec t rodes  were 
then  given f i v e  charge-discharge cyc les  (charge r a t e  100 ma and d ischarge  
r a t e  200 ma) aga ins t  two counter  cadmium e l e c t r o d e s .  The maximum capac i ty  
developed on any cyc le  was 275 ma .  h r s . ,  approximately 25% of the  nominal 
c a p a c i t y .  The cause f o r  t h i s  i n a b i l i t y  t o  develop normal capac i ty  i s  not  
known. Fur the r  experiments a r e  planned t o  e l u c i d a t e  t h e  phenomenon. 

The experimental  work e f f o r t  was decreased below t h e  normal e f f o r t  dur ing  
t h i s  q u a r t e r  because of year-end vacat ion schedules  and ju ry  duty s e r v i c e  on 
t h e  p a r t  of M r .  E. L,  Roberts ,  who h a s  been c a r r y i n g  o u t  t he  experimental  s t u d i e s .  



1.0 INTRODUCTION 

This  r e p o r t  covers  t he  work done dur ing  t h e  t h i r d  qua r t e r  of a 12-month 
program t o  eva lua te  the  use of  t h i n  e l ec t rodepos i t ed  f i lms  of calcium and 
magnesium hydroxide as sepa ra to r s  i n  silver-cadmium c e l l s ,  The p o t e n t i a l  ad- 
vantages t o  be gained i n  us ing  these  s e p a r a t o r s  are an inc rease  i n  chemical 
s t a b i l i t y  of t he  c e l l  s epa ra to r s  a t  e leva ted  temperature  and a r educ t ion  i n  
s i l v e r  migrat ion.  

, 

The o b j e c t i v e  of t he  program i s  twofold: f i r s t ,  t o  determine the  e f f e c t  
05 process  parameters on the  thickness ,  po ros i ty  and adherence o f  t h e  f i lms  on 
r e p r e s e n t a t i v e  s i l v e r  and cadmium e lec t rodes ,  and second, t o  eva lua te  the  per-  
formance of t hese  f i lms  i n  s i n g l e  ce l l s  i n  terms of e l e c t r o l y i e  r e t e n t i o n ,  i n -  
t e r n a l  c e l l  r e s i s t a n c e ,  charge-discharge c h a r a c t e r i s t i c s ,  c o n t r o l  of s i l v e r  
t r a n s p o r t ,  and s t a b i l i t y  a t  e leva ted  temperatures .  

During the  t h i r d  qua r t e r ,  process s t u d i e s  were cont inued wi th  the  aim of 
determining the  bes t  depos i t i on  condi t ions  f o r  ob ta in ing  uniform and adherent  
coa t ings  along wi th  a minimum increase  i n  t h e  r e s i s t a n c e  con t r ibu ted  by t h e  
f i l m  forming i n  t h e  pores of t h e  e l ec t rode .  P r i n c i p a l  parameters i n v e s t i g a t e d  
were t h e  s t a t e  of t he  e l ec t rode  p r i o r  t o  coa t ing ,  uncharged i n  t h e  a s  rece ived  
condi t ion ,  cycled once by charging a t  200 m a  f o r  6 hours and discharged a t  
50 ma, cycled once a s  above and then  f u l l y  charged i n  potassium hydroxide,  o r  
p a r t i a l l y  charged i n  t h e  calcium a c e t a t e  ba th  used f o r  coa t ing .  I n  add i t ion ,  
t he  e f f e c t  of t he  presence of potassium hydroxide,  and water i n  t h e  e l e c t r o d e  
pores versus  a water r in sed  e l ec t rode  d r i e d  i n  a i r  a t  145OC f o r  s e v e r a l  hours 
was a l s o  determined. A l l  of  t hese  t e s t s  were made a t  a cons tan t  c u r r e n t  d e n s i t y  
of 600 ma/in.2 and a coa t ing  e l e c t r o l y t e  concen t r a t ion  of 70 g /1  of calcium 
a c e t a t e .  Coat ing time was he ld  e s s e n t i a l l y  cons tan t  a t  20 minutes f o r  a l l  of 
t hese  t e s t s .  

I n  genera l ,  t he  most complete coverage of e l e c t r o d e s  and most adherent  
f i lms  were obtained wi th  e l e c t r o d e s  t h a t  had been cycled once o r  were i n  the  

those  e l e c t r o d e s  t h a t  were r insed  with d i s t i l l e d  water and then  d r i e d  a t  145OC 
f o r  s e v e r a l  hours p r i o r  t o  coa t ing .  E lec t rodes  which had 31% by w t .  potassium 
hydroxide s o l u t i o n  i n  the  pores p r io r  t o  coa t ing ,  y i e l d  p a r t i a l l y  coated e l e c -  
t rodes  and, i n  some cases ,  no coa t ing  a t  a l l .  
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Some of t he  e l ec t rodes  from these  experiments have been assembled i n t o  
t e s i  c e i i s  and a r e  being cycied t o  determine charge-discharge c h a r a c t e r i s t i c s .  

I n  a d d i t i o n  t o  the  coa t ing  experiments,  the  e f f e c t  of  sub jec t ing  uncoated 
s i l v e r  e l e c t r o d e s  t o  t he  s t e r i l i z a t i o n  procedure used on the  coated s i l v e r  
e l e c t r o d e s  dur ing  the  previous quar te r  was inves t iga t ed .  These r e s u l t s  i n d i -  
c a t e  t h a t  uncoated e l ec t rodes  l o s e  t h e i r  a b i l i t y  t o  develop t h e i r  nominal 
c a p a c i t y  a f t e r  s t e r i l i z a t i o n  a t  145OC f o r  40 hours i n  31% by w t .  potassium 
hydroxide s o l u t i o n s .  Fur ther  experiments a r e  being performed t o  determine 
t h e  cause  of t h i s  phenomena. 



2.0 DISCUSSION OF EXPERIMENTAL RESULTS 

2 . 1  Process Parameter S tud ie s  

Previous work has shown t h a t  t he  weight and th i ckness  of f i lms  depos i t ed  
on the  e l ec t rode  from a given s o l u t i o n  i s  p ropor t iona l  t o  the  number of 
Faradays t r a n s f e r r e d .  Over the  range of  c u r r e n t  d e n s i t i e s  i n v e s t i g a t e d  t o  
d a t e  (200-1000 ma/in.2), the  electrochemical  e f f i c i e n c y  of t h e  process  i s  i n  
the  range of 40 t o  50%. 
ings have been obtained a t  c u r r e n t  d e n s i t i e s  i n  the  range of 400 t o  1000 ma/in. 
(60-150 ma/cm2). 

The most reproducib le  r e s u l t s  and more uniform c o a t -  
2 

The e l e c t r o d e - e l e c t r o l y t e  i n t e r f a c e  r e s i s t a n c e  measured i n  31% by weight 
potassium hydroxide us ing  a 1000 cps br idge,  have shown more scatter than  t h e  
weight and f i l m  th ickness  r e s u l t s .  The r e s i s t a n c e  va lues  of the  uncharged 
s i l v e r  e l ec t rodes  as removed from the c e l l s ,  show a r a t i o  of  t h r e e  t o  one i n  
r e s i s t a n c e  va lues ,  maximum t o  minimum. 

Precaut ions were taken dur ing  t h i s  qua r t e r  t b  a l low the  e l e c t r o d e  t o  soak 
i n  t h e  potassium hydroxide s o l u t i o n  fo r  a per iod  of twenty-four hours o r  more 
t o  in su re  pene t r a t ion  of the  e l e c t r o l y t e  i n t o  t h e  pores before  making the  r e -  
s i s t a n c e  measurements. Using t h i s  procedure,  t h e  r e s i s t a n c e  va lues  obta ined  
on f u l l  s i z e  s i l v e r  e l e c t r o d e s  i n  the  a s  rece ived  cond i t ions ,  ranged from 0.08 
t o  0.17 ohms; a r a t i o  of two t o  one,maximum t o  minimum. 

2.1.1 Experimental Procedure 

The s t a t e  of charge o f  t h e  e l ec t rodes  p r i o r  t o  c o a t i n g  were a s  fo l lows:  

1. Uncharged a s  removed from the YS5 ( S ) - 4  c e l l s ,  

2 .  Cycled-Discharged, cycled once, charged a t  200 ma f o r  5 hours ,  d i s -  
charged a t  250 ma f o r  four  hours then  shor t ed  t o  the  cadmium coun te r  
e l ec t rode  overn ight .  

fo r  5 hours .  
3. Chasged, cycled once as above ( 2 )  and the= char---' 5Gu ~lg;diii ---' a t  200 ma 

4 .  Reverse Coated, e l e c t r o d e s  of types (1)  o r  ( 2 )  above, were p a r t i a l  
charged i n  t h e  c o a t i n g  e l . ec t ro ly t e  (calcium a c e t a t e )  f o r  per iods  of 
10 t o  20 min. p r i o r  t o  r eve r s ing  the  p o l a r i t y  and then proceeding 
with the  depos i t i on  of  calcium hydroxide.  

The c!sctrodes i n  one of the  above cond i t ions  were p r e t r e a t e d  by one o f  
t he  fol lowing s t e p s  p r i o r  t o  immersion and c o a t i n g  in t h e  calcium a c e t a t e  
e l e c t r o l y t e .  

1. Potassium Hydroxide - t he  e l ec t rode  was soaked i n  a 31% by weight 
s o l u t i o n  f o r  a per iod of twenty-four hours;  removed from the  s o l u t i o n  
and the  excess  a l k a l i  was sponged o f f  wi th  a paper towel.  

Water - t he  e l e c t r o d e  was f irst  soaked a s  i n  i tem 1 above, then  r i n s e d  
i n  d i s t i l l e d  water  u n t i l  the water r i n s e  was e s s e n t i a l l y  n e u t r a l ,  re- 
moved from the  water ,  and excess water was sponged o f f  wi th  a paper 
towel. 

2. 
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3.  Dried - the  e l e c t r o d e  was t r e a t e d  as descr ibed  i n  i t e m  2 and then  
was d r i e d  i n  an a i r  c i r c u l a t i n g  oven a t  145OC f o r  a per iod  of two 
hours.  

The e l e c t r o d e s  were a l l  coated i n  one l i t e r  of  e l e c t r o l y t e  con ta in ing  70 g / 1  
of calcium a c e t a t e  buffered wi th  approximately 1.0 grams of  ca lc ium hydroxide.  
Addit ional  calcium hydroxide was added i n  1.0 gram increments a f t e r  every two 
t o  t h r e e  coa t ing  runs.  The c u r r e n t  d e n s i t y  f o r  a l l  runs  was 600 ma/in.* 
(93  ma/cm2).  
a t  15 and 30 minutes. 

The coa t ing  time was normally 20 minutes, wi th  a few experiments 

Following the  coa t ing  s t e p ,  t h e  e l e c t r o d e s  were r in sed  wi th  d i s t i l l e d  water,  
soaked i n  potassium hydroxide f o r  a per iod of  twenty-four hours and t h e  1000 cps  
r e s i s t a n c e  measurements were made as previous ly  descr ibed.  The e l e c t r o d e  was 
r in sed  aga in  i n  d i s t i l l e d  water ,  oven d r i e d  a t  1 4 5 O C  f o r  one hour,  weighed and 
remeasured f o r  th ickness .  

The experimental  d a t a  a r e  summarized i n  the  Appendix, Sec t ion  5.0. 

2.1.2 Resu l t s  and Conclusions 

The weight gain,  f i l m  th ickness ,  and r e s i s t a n c e  changes f o r  t h e  coated 
e l e c t r o d e s  are summarized i n  Table I. 

The most s i g n i f i c a n t  po in t s  are a s  fol lows:  

1. The e l e c t r o d e s ,  r ega rd le s s  of s t a t e  charge,  which were d r i e d ,  produced 
the  most uniform coa t s .  
were in te rmedia te  and poor coa t ings  o r  no coa t ing  were achieved wi th  
potassium hydroxide i n  the  pores.  

The e l ec t rodes  which had been cycled and discharged o r  charged, pro- 
duced the  most uniform coa t ings .  V i sua l ly  t h e  ones produced from the  
charged e l e c t r o d e s  were more uniform i n  appearance than  t h e  cycled 
and discharged e l ec t rodes .  

t r e a t e d  coated e l ec t rodes  show l e s s  i nc rease  than  has been observed 
i n  the  prev ious ly  repor ted  work. 

The e l e c t r o d e s  con ta in ing  water  i n  t h e  pores 

2. 

3 .  Resis tance  changes a r e  s t i l l  v a r i a b l e .  Res is tance  va lues  of p re -  

2.2 Tes t  C e l l s  

E l e c t r o d e s  n l~mhernd  18, 25, 23, 2 5 ,  having t h e  b e s t  fi lms were assembled 
i n t o  t e s t  c e l l s  con ta in ing  one coated e l e c t r o d e  and two s i n t e r e d  plaque type 
cadmium counter  e l e c t r o d e s .  
coa ted  s i l v e r  e l ec t rode .  The c e l l s  a r e  of open top  cons t ruc t ion .  The c e l l  
e l e c t r o l y t e  volume i s  approximately 6 CC. and t h e  c e l l s  a r e  running i n  t h e  
f looded mode. 
c e l l  assembly and connects  t o  t h e  c e l l  e l e c t r o l y t e  v i a  a 1/16 i n .  diameter  p o r t  
a t  t h e  bottom of  the  c e l l .  

A s i n g l e  l a y e r  of s epa ra to r  was wrapped around t h e  

A r e fe rence  mercury-mercuric oxide e l e c t r o d e  i s  mounted on t h e  

These c e l l s  w i l l  be formed a t  a 50 ma. charge r a t e  f o r  one o r  two c y c l e s  
and then  cycled f o r  a few cyc le s  a t  a charge r a t e  of  100 ma.and d ischarge  r a t e  

-4 - 



200 ma. C e l l  vo l tage  during the  cycle  w i l l  be recorded and pe r iod ic  measure- 
ments of i nd iv idua l  e l e c t r o d e  vol tage  ve r sus  t h e  r e fe rence  e l e c t r o d e  w i l l  be 
made during the  charge and discharge po r t ion  of  t h e  cyc le .  
cyc l ing ,  t he  c e l l s  w i l l  be disassembled, t h e  e l e c t r o d e s  w i l l  be checked f o r  
f i l m  r e s i s t a n c e  changes and weight changes. The e l e c t r o l y t e  and sepa ra to r  
w i l l  be analyzed f o r  s i l v e r  conten t  t o  determine t h e  e x t e n t  of s i l v e r  migra- 
t i o n .  A t e s t  c e l l  con ta in ing  an uncoated s i l v e r  e l e c t r o d e  i s  included i n  
t h e  t e s t  group a s  a re ference  f o r  comparison. 

Subsequent t o  

2 . 3  E f f e c t  of  S t e r i l i z a t i o n  on Uncoated S i l v e r  E lec t rodes  

I n  the  previous q u a r t e r ,  s i l v e r  e l e c t r o d e s  coa ted  wi th  calcium hydroxide 
f i l m s  were s t e r i l i z e d  a t  145OC i n  31% potassium hydroxide f o r  40 hour per iods .  
Charge-discharge t e s t s  made a f t e r  s t e r i l i z a t i o n  showed v a r i a b i l i t y  i n  t h e  charge 
acceptance of t h e  e l e c t r o d e s .  The reasons f o r  t h i s  v a r i a b i l i t y  were not  ap- 
parent  from the  experimental  measurements on hand. 

It was decided t o  determine i f  t he  s t e r i l i z a t i o n  procedure a f f e c t e d  the  
charge acceptance of uncoated e l ec t rodes .  Two uncharged s i lver  e l e c t r o d e s ,  re- 
moved from YS 5(S)-4 "Silcad" c e l l s  were s t e r i l i z e d  a t  145OC f o r  a per iod of  
40 hours.  The e l ec t rodes  were t o t a l l y  immersed i n  a s o l u t i o n  of 31% potassium 
hydroxide, contained i n  a Teflon beaker which i n  t u r n  was sea l ed  i n  a s t e e l  
bomb f o r  t he  s t e r i l i z a t i o n .  Af te r  s t e r i l i z a t i o n ,  t h e  e l e c t r o d e s  were assembled 
i n t o  a t es t  c e l l  using two counter  s i n t e r e d  plaque cadmium e l e c t r o d e s  and given 
f i v e  charge-discharge cyc le s .  The charge r a t e  was 100 m a  f o r  1 2  hours and d i s -  
charge r a t e  was 200 ma. 
us ing  a 1000 c p s  br idge  were made before and a f t e r  s t e r i l i z a t i o n ,  and a f t e r  
cyc l ing .  The r e s u l t s  of t h e  capac i ty  d a t a  a r e  given i n  Table 11. 

Elec t rode -e l ec t ro ly t e  i n t e r f a c e  r e s i s t a n c e  measurements 

The s i g n i f i c a n t  r e s u l t  i s  the  i n a b i l i t y  of t hese  e l e c t r o d e s  t o  develop 
f u l l  c a p a c i t y  as  was observed f o r  some of the  coated e l e c t r o d e s  prev ious ly .  
The ex t r apo la t ed  1000 c p s  r e s i s t a n c e  va lues  of t he  two e l e c t r o d e s  were d i f -  
f e r e n t .  

E lec t rode  No. 1 

Elec t rode  No. 2 

Before 
S t e r i l i z a t i o n  

ohms 

.lo5 

.070 

After  
Cyc 1 i n g  

ohms 

.072 

.175 

Although the  e l ec t rodes  showed a d i f f e rence  i n  f i n a l  r e s i s t a n c e  va lues ,  t he  
behavior  of t he  e l ec t rodes ,  wi th  respec t  t o  charge c a p a c i t y  developed, was 
similar.  It  i s  poss ib l e  t h a t  t h e  wire g r i d  i n  t h e  e l e c t r o d e  s t r u c t u r e  was 
ox id ized  during t h e  s t e r i l i z a t i o n  and reduced the  e l e c t r i c a l  c o n t a c t  t o  the  
e l ec t rode .  
t h i s  r e s u l t s  i n  an improvement of t h e  capac i ty  developed. 

An at tempt  w i l l  be made t o  r eve r se  charge t h e  e l e c t r o d e  t o  s e e  i f  
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TABLE I 

EFFECT OF ELECTRODE PRETREATMENT ON CALCIUM HYDROXIDE FILMS 

Electrode-S t a t e  
No. and Pretreatment  - 

Reverse Coating 
f o r  10 min. 

H20 

Dried 

Cycled-Discharged-KOH 

H2° 

Reverse 
Coating 
f o r  20 
min. 

3 
4 
8 

12  
2 

6 
7 

15 
16 
10 
11 

5 
9 
1 

13 
19 
20* 
17* 

Charged-H20 

Dried 

Dried 2 1  
22 

23 
2 4  
14 

18 
25 

Resis tance - 
ohms 

I n i t i a l  F i n a l  

.150 

.150 

.111 

.111 

.080 

.112 

.112 

.092 

.111 

.loo 

.120 

.043 

.098 

.110 

.081 

.162 

.loo 

.130 

.170 

.170 

.140 . i3o 

.120 

.170 

.170 

.080 

.043 

. lo1  

.062 

.127 

.083 

.053 

.112 
-088 
.110 
.090 

. loo 

.061 

.068 

.119 

.072 

.260 

.060 

0.080 
0.070 

.130 

.300 

.070 

.175 

.175 

Weight 
Gain 

Grams 

.073 

.068 

.034 

.043 

.045 

. lo5 

. loo 

.032 

.037 

.178 

.191 

0.200 
0.164 

.324 

.437 -. 362 
+.371 
- .075 

.254 

.288 

.480 

.718 

.295 

.304 

.525 

Fi lm 
Thickness 
m i  1s /s  i d e  

0.1 
4 0 . 1  
4 0 . 1  

0.1 
1.4 

0.4 
0.4 

40 .1  
--- 
0.85 
1.05 

2.25 
2.55 
3.0 
3.2 
0 
4.7 
1.9(1) 

1.5 
1.5 

1.4 
3 .O 
1 , 8 ( l )  

1.25 
2 -0 

NOTES: E lec t rodes  - F u l l  S i z e  S i l v e r  1-5/8" x 1-1/2" 
E l e c t r o l y t e  Concentrat ion - 70 g /1  of calcium a c e t a t e  
Coating T i m e  - 20 minutes nominal 
Curren t  Density - 600 ma/in. 2 

Remarks 
on Film 
Q u a l i t y  

P a r t i a l l y  Coated 
No Coat 
No Coat 
No Coat 
Coated 

P a r t i a l l y  Coated 
P a r t i a l l y  Coated 

No Coat 
N o  Coat 
Coated 
Coated 

P a r t i a l l y  Coated 
P a r t i a l l y  Coated 

Coated 
Coated . 

No Coat 
Coated 

P a r t i a l l y  Coated 
( l )Thickness  where 
coated 

Coated 
Coated 

Coated 
Coated 

P a r t i a l l y  Coated 
( l )Thickness  where 
coated 

Coated 
Coated 

*Coated i n  a f r e s h  volume of e l e c t r o l y t e  a f t e r  r e v e r s a l .  
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TABLE I1 

CAPACITY OF UNCOATED SILVER ELECTRODES 
AFTER STERILIZATION 

Elec t rode  1 E lec t rode  2 

Charge(’) - Discharge Charge(2) - Discharge 
Cycle  ma.hrs. ma.hrs, ma. h r s  . ma.hrs. 

1 1200 2 2 5  

2 1200 240 

3 1300 240 

4 1200 275 

5 1200 275 

1200 250 

700* 160 

1200 235 

1200 225 

1200 225 

W e l l  shor ted  du r ing  charge po r t ion  of  cyc le .  Cel ls  charged a t  
100 ma,  discharged a t  200 ma. 

(l)Maximum v o l t a g e  du r ing  charge p o r t i o n  of c y c l e  1.56 

(2)Maximum v o l t a g e  du r ing  charge p o r t i o n  of c y c l e  1.69 

(3)Length of Ag+ v o l t a g e  p l a t eau  was v a r i a b l e  from c y c l e  t o  cyc le  
and d i f f e r e n t  f o r  t h e  two e l ec t rodes .  
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3.0 PROGRAM FOR NEXT QUARTER 

The process  parameter s t u d i e s  will be complete e a r l y  i n  t h e  q u a r t e r .  
E lec t rodes  w i l l  be coated under t h e  b e s t  cond i t ions  t o  s e v e r a l  f i l m  t h i c k -  
nesses .  
d i t i o n s  t o  determine charge-discharge c h a r a c t e r i s t i c s  and t h e  e x t e n t  of  s i l v e r  
l o s t  from t h e  e l e c t r o d e .  
e l e c t r o d e s .  

These e l ec t rodes  w i l l  be  evaluated i n  t e s t  c e l l s  under c y c l i n g  con- 

Cells w i l l  be modified wi th  t h e  b e s t  performing 
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4 . 0  NEW TECHNOLOGY CLAUSE 

There were no developments during t h i s  period that come under the "New 
Technology" clause of t h i s  contract.  
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5.0 APPENDIX 
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